Water samples of some burrow pits in Kano metropolis were examined for Microcystis aeruginosa and their ability to produce toxins. Identification for the organisms was achieved by the use of standard procedure and its pure culture was obtained by capillary pipette technique. The pure culture was harvested and dried at 25 o C. These were kept in refrigerator before being subjected for the analysis of toxins High liquid performance chromatography was used to detect the presence of toxins. HPLC extracts on analysis, were found to contain four variants of microcystins-RR (24%), YR (26%), LR (48%), and LF (2%). Analysis of variance (ANOVA) of the result showed that the microcystin variants in all the six samples did not vary at 5%level or p<0.05 during the study period. The results of the finding show the possibility of poisoning effect on a variety of livestock, fishes, domestic animals and human beings that uses the burrow pit water for drinking.
INTRODUCTION
Cyanobacteria or blue -green algae have the potential to produce blooms, scums, mats or pea soups in natural and controlled water bodies under favourable conditions (Codd et al., 2005) . These blooms cause taste and odour problems, discolours water which can hamper recreation by reducing water clarity, depletion of oxygen as well as problems in the production of safe drinking water (Fogg et al. 1973) . Furthermore, Cyanobacteria are well noted to be able to potentially synthesize a large number of low molecular weight, potent, bioactive compounds termed' cyanobacterial toxins 'or cyanotoxins like microcystin, nodularin, saxitoxin, anatoxin etc. Microcystin are widely distributed and are the most common of the cyanobacterial toxins found in water and was reported to have caused livestock, wildlife and pests fatalities and primary liver cancer in humans (Chorus et al., 1999 ). An extensive study on the detection and isolation of microcystins variants from 19 strains of Microcystis aeruginosa isolated from ponds in Morocco was carried out by Quadra et al (2001) .They detected and isolated three microcystins variants ( MC-LR, LF and YR) from such cyan bacterium by High performance liquid chromatography with photo diodide array detection. A similar work was also carried out by Nasi et al (2004) from Qubera ponds located in Eastern Algeria. The result revealed that the extract of Microcystis aeruginosa sampled from those ponds contained four microcystins variants ( MC-LR,RR,YR and LF).
A number of analytical techniques are currently available for the detection, separation and quantification of microcystins from water samples and laboratory grown toxin producing species (Rapala et al., 2002) . HPLC is the most widely used technique for routine analysis of microcystin because it facilitates the identification and quantification of microcystin variants due to their specific retention times (Lawton et al., 1994) .The study was inspired by the serious concern expressed by the members of the surrounding communities in Kano about harmful algal blooms as well as the public health implications of the formation of this bloom presently witnessed in several burrow pits around Kano metropolis.Kano burrow pits have great ecological, commercial and socioeconomic importance and values. They contained very rich components of biodiversity especially fishes, and the pond water is also being used by the surrounding community for recreation,fishing,irrigation and building etc.The incidence of algal blooms in these ponds has increased over the past few decades due to the rising nutrient levels (Fogg, et al.1973 ).This causes imbalance in the ecosystem and also environmental health problems, posing a serious threat not only to the human populace of the surrounding communities but also to the fishes and in general deterioration of water quality. The study was aimed at isolating and identifying microcystins variants from the pure culture of Microcystis aeruginosa isolated from Kano burrow pits by high performance liquid chromatography (HPLC). Identification and isolation of the toxins produced by M. aeruginosa samples from these burrow pits will provide a baseline data on different types of microcystins variants present in these burrow pits.
MATERIALS AND METHODS

Sampling sites
The sampling sites comprised of six burrow pits located within Kano metropolis located on Latitude 11 
Collection of water samples for Microcystis aeruginosa
Water samples were collected monthly, for three years (2004 -2006) from the six burrow pits and examined for the presence of Microcystis aeruginosa as described by Burns et al, (1974) .
Identification of Microcystis aeruginosa
Microcystis aeruginosa was identified from the samples by the use of standard phycological keys described by Palmer (1980) .
Isolation and Culturing of M. aeruginosa
Pure culture of Microcystis aeruginosa was obtained by capillary pipette isolation method described by Bold (1972) and Weidman et al. (1984) .
Harvesting, preservation and storage of
Microcystis aeruginosa cultures
The pure unialgal Microcystis aeruginosa cultures were harvested and preserved in a refrigerator 0C prior to the microcystin analysis according to the method described by Daily and Dawson (1974) . The pure established culture was harvested after four weeks. 50ml of each sample was filtered through a preweighed glass fibre filters (GF/C 47 mm diameter Whatman) and dried. The weight of the dry cells were recorded and stored or kept in a deep freezer at 0C.
Extraction of Microcystin
A dry cell mass (50mg) of each prepared Microcystis sample was extracted three times with 3ml 50% methanol for 1 hour while stirring as described by Edward et al. (1992) .
Detection and identification of the microcystin variants by High performance liquid chromatography (HPLC)
Microcystin variants in extracted samples were detected and identified by HPLC with photodiode array detection (PDA) following the method of Lawton et al. 1994; Rivasseau et al., 1999 and Lawrence et al. 2001 .
Statistical Analysis
Analysis of variance (ANOVA) operated using Microsoft SPSS software was used to be determined whether significant differences exist in the occurrence of microcystin variants throughout the study period. (Figures 1 -6 ). Table 1 shows the retention times of the four detected variants. It was observed that the retention times of these four variants were between 14 and 30 mins. Microcystin RR has the lowest retention time of 14min and was eluted first been less hydrophobic followed by Microcystin YR (18min), Microcystin LR (25min) and Microcystin LF (30min).
RESULTS
Figure 6: HPLC chromatograms of the toxin variants (RR, YR, LR) detected and identified in M aeruginosa isolates from six burrow pits in Kano metropolis
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The result also showed that the microcystin variants in all the six samples varied during the study period (Table 2) . Microcystin LR was detected and isolated in all samples through out the study period, so also microcystin RR apart from samples IV and V; while other variants were found to change (Table 2 ). In sample I Table 2 
DISCUSSION
Toxic Algae have become an increasing world wide problem in aquatic habitats. These occurrences can be partially attributed to the gradual eutrophication of the water bodies due to inputs from house hold wastes, or sewage, industrial effluents, run off from roads. This has a considerable impact upon recreational water quality, and is also responsible for the world wide killing of wild and domestic animals, fishes, birds, human fatalities and an increased incidence of liver cancer (Carmichael, 2001) . The result of this study has indicated that the Microcystis aeruginosa exists in all the six sewage ponds investigated.
This was in line with the work of Wirsing et al, (1995) and Nasri et al (2004) The difference in the microcystin variants recovered from each burrow pit during the study period (2004) (2005) (2006) could be attributed to differences in the growth conditions, nutrient concentrations and light intensity. Sivonen and Jones (1999) observed that factors like growth conditions, nutrients, light and other environmental factors had an effect on the cellular microcystin and also on the quantities of microcystin variants that are produced by Microcystinproducing genera. A similar observation on the variation of microcystin variants in different Microcystis blooms and laboratory cultures was reported to be related to the geographical location. Geographical patterns are indicated by some survey results in which variation among the L-amino acids of microcystin has been reported in South Africa (Scott, 1991) , frequent presence of dimethyl microcystins (RR, and LR) has been observed in Finnish strains ( Sivonen et al 1995) .
Microcystin LR was detected in all the sites throughout the study period. This corresponds with the results of Skulbeg, (1989) 
Conclusion
The result of this study has confirmed the proliferation of M. aeruginosa and four microcystin variants (MC-RR, LR, YR and LF) in the six burrow pits investigated. The findings suggest regular monitoring and control of the blooms to protect public health.
